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#H#fF4 2 1 2 9 7 0-^M»sHS) tf^tlS,, M'afi%f&ffl(D#f£. V\^tQ 

Iii^;-7-Hiicf lo. 0 Hl%g±2 oii%^Tt^y, $e>ic#£ 

[0 0 4 8] 

~ &S\Utf>Mft<DT=.*yT*%>Z>Z.il&&$.l,<. T$ F7—*y ( (CF 3 
S0 2 ) 2 N" , (C F 3 CF 2 S0 2 ) 2 N" ) &£VU*3fti?ii (B) % U> 
(P) fccfctf^f;*^ (S) ^e>3gk£;ft£4>&< £=b iaSJ^J:©7t:^$:-g-%-rs 
?Vik®T-*y (B F 4 " , PF 6 ", CF 3 SO3 " . C (CF3 SO^ 
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m^zmetizte. Li + x x " (x : " (i) a)x 1 " ^naaT'&y, 

[0 0 4 9] 

~ tti 3 ~ L-^„ *<Dmi 3 ~ &I~ ©0. l~5 0W/iT' 

SS^t^fiK, 0. l-ZOt^/ot'feSrtAU^tK, 0. 5~ 
1 0^/!/%-e&33£#£e>lC*J£L<, 0. 5~ 5 =E/1/%T*& 

[0 0 5 0] 

e><z>^-£*tfu 7=-7tytfi- n i 3 " ^e>^sft-a-%©^-ffic^bT. o. i 

~9 0^%AWtl<, 0. l~5 0Mji(!j;JJ^b<, 0. 1-10^ 
[0 0 5 1] 

*»W©«j»3RK:, Li I, Nal, KI, Csl, Cal 2 ^^CDM3"> 
#J<Z>3 Br 2 HiBr, N a B r % KBr, CsBr, CaBr 2 4 
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J6A T X- & 5 r £ # ^ £ C ^ . 

[0 0 5 2] 
[0 0 5 3] 

K ^"ntf i/>#-;j?#- hfcif©* hik&m. 3-*^ji 
£*0>i— "rJHt&ya. if ix>?*y =r-;i/^7;i/3f;i/i-f ;k zfuifuyffv 
tri/>$f y n-;i/^7;i/=*;i/i-f ;i/fcif<z>^:fKi-f ;* #y-;K 

u\fh>yifV n-;\/=E; y fru-^jvteif&T/lzi- JVM. if 1/>^U n 
^nbfi/>^y^-^ jjfuif i/>^yn-;K jKU \fuy?v n 
-/K -fey >fc£f<z>#ffi7;i/n-;i/^, ythihU^, ^^n^h'J 

^ N^ri/T-fe h- h y ;k ^nwihy^ ^>yih'j^^®ih'j 
f;i/3S, s?*f /b^/i/7*^ps/ h\ xji7*<7>&¥4¥-7uhym&wn. 

h&iftf);*? Mfc-£^, 3 -*f Jl- 2 -^=3r-9-yy i/V 

, ynbf^-n h y ;k ^> i/- h 'J if ©x h y ;Hb^, i^fM^ic 

[0 0 5 4] 
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[0 0 5 5] 
[0 0 5 6] 

##JK («3fc») , J: ft <5. fiS3tJ»tte»K:|fi:DTfl8tf 

«tt^»*ft±©«^^^ajia«n?ft* & u ft# & *f « & * &m&mm zmx& 

* «^«ft « £ ft 1" © T* ft < T & £ < , ^^fttttt-?-©* tc*«?*t#-as * 

[0 0 5 7] 
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[0 0 5 8] 

S^^-^A, J\-7 — V2±. Xha^^A, -f>^?A, -&y?A, -f^hy 
?a, a^s^a, =bL/<«^ y*fya>Mitm. #k^#a 

, # K$?A©^;ww»^##tfe>*i£., -ft&cD^-^^^i: lti±m^, # 
y?A, >f>^A, # ?A^<z>y ^y?-M:i, gg->r >s??a 

[0 0 5 9] 
[0 0 6 0] 

##Bt8K:m^4xS¥##£LTJ:»J#£ L<&, JMfc&CfcfcSi, TiOg, Sn0 2 
, Fe 2 0 3 , W0 3 , ZnO , Nb 2 0 g , CdS , ZnS , PbS , BigSg , CdSe, CdTe, GaP 
, InP „ GaAs, CuInS 2 , CuInSe 2 tfmfbftZ* £ e> lZt&$L V < fcfcTiOg, ZnO „ 
Sn0 2 , Fe 2 0 3 , W0 3 % NbgOg , CdS , PbS , CdSe, InP „ GaAs, CuInSg, CuInSe 
2 T'&*j, #lC^*L<ttTi0 2 ^fettNb 2 0 5 l?&y, «*#£L<kJ:Ti0 2 T*&£ 

o 

[0 0 6 1] 
[0 0 6 2] 
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Wtt-»i:tt5~2 0 0nmT*3!><5Z:£jW£L<, #tC8~l 0 0 

g^LT&O. 0 1~10 0/iintfe5Ii:iWtl/V\ 
[0 0 6 3] 

0 Onmg^©¥^#i|^£^LT%J:V^ 

[0 0 6 4] 

1 9 8 8^) , nmmmm^<D ^jjv-^^mz^^mm^-^-^y^nmi ( 
1995) mK&m<D*jfr-!fju&* &*&&<d m^mf^- \/jvmiz is 

^!S:^©^^-9--fX0^0J^Ij Jtfjfe, I3 5i, f9f 10 12 
1 0 1 81 (1996) flB«©^-V^8£##*LV*. 
[0 0 6 5] 

^fcDeguss a&&mfti,femt®zm*mik*T*muM7k-frffiiz£ vm. 

[0 0 6 6] 

&t.mm&ffi} nmmmm. (1997) izmmnmmm. i&mmzm^zzt*, 

[0 0 6 7] 

T* Vitjy • y ^ . y-tf-oi-r-f- ^8 0#, ^12f, 3157 

3 17 1 (1 9 9 7) J mm<o%G)n^ A-y-*^ \?m<D 

$^'7f'J7;bX 1101 ^9^, 24 19^-^e>24 25/<-i; 
[0 0 6 8] 
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^ m. 7;i/^-«7A, n^^A, -f>^.?A^) , Jgfft, t>L< 

>^bfe%©%) tfmi? e>ti^o _fcfH#m3tfJI<z>JP:£t±. o. 02-10^1 

[0 0 6 9] 

0Q/Dgm»J, $^(Cftb<{i4 0fi/D«TT^S o £<Z>TKICH:4# 
[0 0 7 0] 

. 7 0 Lv*„ 8fl»*tti*Mf:t UT tt3tf 5X t. L < 14^5^ 

*Jls-£JlU-Z. (TAC) , df'Jlf U>rl/7^l/-h (PET) , sKUa:^ 
(PEN) , S/>S?*^*^-y irjKUX"rl/> (SPS) , sK 
y ^cn^l^*;!/^ K (P P S) , jKU h (PC), jKU ru 

h (PAr) , &VXJV7*y (PSF) . 3jfijxxf^^7*> (PES) 
, sKyx— ^ K (PEL) , >, 7*DAft7i;^^ 

[0 0 7 1] 
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mv- F<DumtT)i m. & —v^r^m^mi^n^^ 

*<z>±K:7ysii& K-^bfc»ft^x, jfcttiToi^e, 

*KJ:*A#3fe*<DteTH:#*l/<ttl~l 0%, <fc >J L < » 1 ~ 5 %"e& 
[0 0 7 2] 

[0 0 7 3] 
[0 0 7 4] 

*6«f8«i:LTfcJu r:7y^r-2/a:y$RfcLTn-^as, -r-fy^Su 

y >^S:Hf-»^T?-r^S*,©i:UT, #^Hg5 8-4 5 8 9 ^«JcBBa%S4l 
TV*StM-V-A-ik 6 8 l 2 9 4f, R2 7 6 1 4 1 9 M2 

7 6 1 7 9 mmx-urno)*^ >( Ksiwc-au i^b^-y 3 >s, 
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£ 0 

[0 0 7 5] 
[0 0 7 6] 

So 

[0 0 7 7] 

^©^M{ci»j^^<^$tiSo nsmmm mz.no. oi~5oopoi Se 

Poise ^T) T«X^>f P*V^-m : bls<teV4V-A-&&L<ltXlf>m 

*w*t<, ^-)&igic-rs3i:^nrigT'SSo 

[0 0 7 8] 

^©4& ti tf^fctt nsm-v & Z> „ 

[0 0 7 9] 
[0 0 8 0] 
[0 0 8 1] 

;i/-^3>^^fe»x^>r KJhy/t-^arbxv^. *fe#ii«&t5*^ 
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K jg& £ fc ^ y r* & ti « x * y - y WM8k % » * L < M T* £ 3 . 

[0 0 8 2] 

* UMifttc&o. i~i o o fim -v$>z> 0 ytn&itmn 

t&£VTm^z>m&izi~3 o Mnif&sii:^* l<, 2 — 2 5 -e&s 

it#J:»Jff*U^ ^^^©^ftpftl^fcycD^jfittO. 5—4 0 
Og, $e>(Ctt3~10 0g AW^bK 
[0 0 8 3] 

•e* ^ j: tf^jsstie® i^jt^>^##: t <d&m& & flu: s £ «> (carat*! 

Tf*y, J: 'J ^ 1 1 < tt 1 0 0 TCJ^± 6 O 0 TCJ^TT^. S„ £ &ftft&31l$iatt 

i o#~i ommmmT'$>z> 0 ^v^-^ /uAttt^mM^mtAay^^ma 

[0 0 8 4] 

3f*l3l£fToT=&<fcV*o 
[0 0 8 5] 
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[0 0 8 6] 
[0 0 8 7] 

interlocking gro 

op) £^LTV^©aWS:L^ 0 &£L^ffiH?m£LTa. C00HS. 0H«. SO3H 
isTJm. -P(0)(0H) 2 a, -0P(0)(0H) 2 Xte^S/A. A. tl 

•t&irls- hikmtfmtfbftZ, tefrT'lj COOH*. -P (0) (OH) ^ -OP (0) (OH) 2 

[0 0 8 8] 

[0 0 8 9] 
(a)^«^#fe* 

„ ;i/T-"?^Mfli:LTtt, Mx.ti^H#ff4927721 H4684537 ft 
5084365 -if, H55350644 #, H55463057 ^5525440 #H§¥7-249790#. 
#^10-504521 H&&ft98/50393^lCl)tt<D&ft&$tf3*if 
[0 0 9 0] 

$e>{C*^T*MV^S;i/^-^A^#^«TSB-^ (D) : 
(A 1 ) p Ru(B-a) (B-b) (B-c) • . . (d) 

C«ky^StiS©««#*UV^ -«5£ (D) 41, A^iCl, SCN „ H 2 0 , Br, I , 
CH % NCO feitJfSeCN^&feS^&atfnfeffiffi^&^U P tt 0 ~ 3 ©ffiRT? 
*»J, IH<tt2t^§ 0 B-a , B-b £<fctfB-c li^tl^tl^CTIB^B-1 
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~B-8 : 

[009 1] 
[ftl4] 




[0 0 9 2] 
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* m&m. mm&) t?%j:^ 0 ) \zm)m^ti^it^mii^m\t^mmm&. 

[0 0 9 3] 

[0 0 9 4] 
Utl 5] 



No. 


A, 


P 


B-a 


B-b 


B-c 


Ra 




R-1 


SON 


2 


B-1 


B-1 








R-2 


CN 


2 


B-1 


B-1 








R-3 


CI 


2 


B-1 


B-1 








R-4 


CN 


2 


B-7 


B-7 








R-5 


SCN 


2 


B-7 


B-7 








R-6 


SCN 


2 


B-1 


B-2 








R-7 


SCN 


1 


B-1 


B-3 








R-8 


a 


1 


B-1 


B-4 




H 




R-9 


I 


2 


B-1 


B-5 




H 




R-10 


SCN 


3 


B-8 










R-11 


CN 


3 


B-8 










R-1 2 


SCN 


1 


B-8 


B-2 




M'-COOTCtCA- 




R-1 3 




0 


B-1 


B-1 


B-1 







[0 0 9 5] 
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Cffcl 6] 




COOH COOH 



[0 0 9 6] 
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Utl 7] 



FM8 R - 19 




CH 3 CH 3 



[0 0 9 7] 

tt£WT°&£ls<m^t>frZ*^y&mi*. 4#H§¥l 1 -3 5 83 6^ #gg 
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¥ll- 1 5 8 3 9 5f, #i§¥ 11-163378 #^ 11-2147 

3 0#, #^1 1 -2 1 4 7 3 1-5, R#T4ftft8 9 2 4 1 15^0:^9 1 1 

8 4 i-%<D&mmmizmm<D&mT~2bz> 0 z.tit><D&m<D&mmiz^>\ ( \T&. =c 

~7 - xA - J\ — "v-— (F.M.Hamer) ^ r/x^nif-f 9 V y 9 • nyAijyX— isy 
— >^>f X • T> K • UU^f-f K • nyrtVz/X (Heterocyclic Compounds-Cy 
anine Dyes and Related Compounds) j , J/a>- ^-f 'J - • 7>K-f>X(J 
ohn Wiley & Sons) ft- — o.-3-^ % □ > F>, 1 9 6 4 ^f[f, - oc A • 

— V— (D.M. Stumer) ^ r^^UMV^ V V V V • 3 >/W >X— X^vS/^ 
/I/ • h If v * 7. • >f y - ^i?->r • 4r ^ X h y - (Heterocycl ic Compou 

nds-Special topics in heterocyclic chemistry)j % ffc 1 8^, ^1 4 gjf, ^ 

4 8 2#e>5 1 51, •-)^fU--7> K • ^XCJohn Wiley & Sons) 

tt-— 3.-3-*, n>K>, l 9 7 7^frj, rnyX-irUh'J--^. 

^7 — >K> • n>/^^>X(Rodd' s Chemistry of Carbon Compounds) j 2nd.Ed.vol 
.IV,part B, 1 9 7 7 frj, ffl 1 5*, ffl 3 6 9^64 2 21, X/b-fe fcf7 • 

• /t^y y * • . >f (Elsevier Science Publishing Compa 

ny Inc.)*±fU, Xa.-H-*, 3SH4#ffr»l, 077,611 Ukrainskii Khimiches 
kii Zhurnal,Jg4 0 f 3f, 2 5 3-2 5 81, Dyes and Pigments,^2 1 

[0 0 9 8] 

fc¥3M*tt*fr? its iC«^0^©^tf iz J: < 

. #^7-2497905fCiB«$4XTV>SJ:e)}CMjg^bTffoT*J:V^ fe^© 

[0 0 9 9] 
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n-^su •7m&¥&8iz.2> 0 ^<Dm^mtvxit. 

[0 10 0] 

opoise) Tttx^^h^-^H^jfe©^ &nmm&&* i&^mm mz-ito 

. lPoise^T) tim^fF^yA-^b<|i!7^-;t-^L<^if 
[0 10 1] 

[0 10 2] 

icfet-tsJt^^r^^-h^tc^pjti-So r^uc^fu v*£iM%£)$< 

[0 10 3] 

am»«t3as:iR3iit{fjcff'5ii:^#*Lv^ mnmmvt* 

[0 10 4] 
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[0 10 5] 
[0 10 6] 

t e r t -^/nf y tK'J tfn;i/tf y £>*i& 0 d*ie>W:?£# 

[0 10 7] 

(omm^m iz m v x « 2 & y <d e> n 5 „ 10 t* 

[0 10 8] 
[0 10 9] 

0. 0 0 1 ~2 0 0 (im h <, 0. l-lOO/tn^iiJ^Jb 

[0 110] 
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& ft &mm&(D&T*mmT* & & „ 

[0 111] 
[0 112] 

mD~3 Am ©«h©i»k:j&*«1:3k:, 3SS*Hf>;*/iy*y £©#$£££»; 

-^>^7X y * y > **{c J: o TJg/S L £ MM £-t&Z.t.ifi&2Us\,\. 

[0 113] 

[0 1 14] 

arte *»w©«i»3Be*««FaL<»v^n*-^«?aovxTsiwr*. 

fcLTtt, 'JfmtTi, V. Cr, Mn, Fe, Co, Ni, Cu, Mo 

. wz<£ttmit#ifimvre>ti&. *fcy^*A#*©7;io&y£M (»*&f«© 

»1 (I A) Jfc %2 (I I A) «©t£JR) , a3«fctf/*fcttAl, Ga. I n 
, Ge, Sn, Pb, Sb, Bi, Si. P. Bfcif Sa^bTtiiV^. 
fcSl#£M»C>£LT 0~3 Omo 1%##*LV\, 
[0 115] 
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, Mn, Fe, Co, Ni, Mo, Wjfr feaHtftlS^* < £ =fe 1 ©^ff©^ 

;i/Jt#0. 3-2. 2ic^sj:e)^^-a-LT^-rs^i:*w*Lvx 0 

[0 116] 

v*vMt&m/m®±miti!i<® (^^.xm^mmt. v, cr, Mn 

> Fe, Co, N ifr*>miSftZ>'J>&<£%im) <Di*tf<D^JVi£&0. 3 — 2 
[0 117] 

Li g M 3 0 2 (M 3 liCo, Ni, Fe , Mn^e>^«tL^lSJet_t, g = 0 
~1. 2) £#tf$t£K *fciiLi h M 4 2 0 (M 4 &Mn, h= 0-2) ^$ 

tisxtr^.;i,«5t$:^-rs#^r'fey, m 3 , m 4 t vxitm^mmmzA 1 

, Ga, In, Ge, Sn, Pb, S b, Bi, Si, P, B%t£$:M&VX& 
«fcV\> 2g-^*ttS#^J»{C^f IT 0 — 3 0 mo 1 
[0 118] 

Tti, Li g Co0 2 , Li g Ni0 2 , Li g Mn0 2 , Li g Coj N i j_ 
j °2 " Li h Mn 2 °4 (Z-Z.Xg = 0. 02 — 1. 2, j=0. 1-0. 9 
, h=0~2) tfW&tl*. -fcffiOgffl&tfhteB:, ^Sc«^Btf© 

«T*&y, ^StfltCj: yjfM-r-So 

[0 119] 

gT*&*ltfi:<, Mitl* 2 5 0-2 0 0 OTCjWH; b<, #tC 3 5 0-1 5 0 0 
"Ctfff^LV*. ^J&lC|flLTte2 5 0 — 9 0 0XlXfcffi?Z>mtf&$. ffiffr 
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[0 12 0] 

Wizfc^, — ^fb^*> ^Jfi, 7;i/zf>, 'MJ^A. - 

[0 12 1] 

*^WT-M^SiE^^(Z)^!|^^vfx»#lc^$tiJ5;^^ 0. l~ 
50^m^^bv% o it^M«£LTkM#{c&g5t$*i&v^, betSt-o. o 
l~50m 2 *fciEffi?g<»»5«S:3j|«*l OOmlC^b 

[0 12 2] 
[0 12 3] 

6856#£;§g, 1*03-45473 ^*JC|H*3*l5®iaiB^«fl!, SSfi^©^ S S:^ 
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mmftttmz. &-<DmmT~$>2»&mitte<. #^5-90844 ^mmmvjz 

[0 12 4] 
[0 12 5] 

g»ilttCuKa^$:^Vx^X^im*f^T*2 0-|l-e2 0° ^M0° ©«fc;H 
[0 12 6] 

L<, 3 (IIIB) JK~15 (VB) M<D7bm. A 1, G 

a. Si, Sn, Ge, Pb, Sb, B i <Dmm$>Z> ^l**tlt><D 2m&>±<DM 

[0 12 7] 

Mx.fi, Ga 2 O s , SiO, GeO, SnO, SnOg, PbO, Pb0 2 

, Pb 2 o 3 , Pb 2 o 4 , Pb 3 o 4 , sb 2 o 3 , sb 2 o 4 , sb 2 o 5 

, Bi 2 Og, Bi 2 O r SnSiOg, GeS, SnS. SnS 2< PbS 
, PbS 2 , S b 2 S 3 , Sb 2 S 5 , SnSiSg fc£#«F*bv*. £ fc, - 

n*>&, mitv+vutowiiamim. li 2 sno 2 t*&ot%j:va 

o 

[0 12 8] 

#*IB©£«#*Hc;fe^TB:S n. Si, Ge S:tf»Afc-t*#ft«ifc-ffc4fcjys 
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?>iC0*L<, ^PX'^-m^ (6) 
S nM 1 d M 2 e O f 
(5$^ M 1 fcfc, Al, B, P. Gefr<bmiXtlZ>'P&< t^-m^o^m 

„ m 2 itmmmmmi ua> m^m. 12 (1 ia) m^m. 13 (1 1 ia 
) m^m. nu?yfcmfr%m&nz'j>&<£&-m&>±<DjimzmL. d«o 

. 2a±2£<T©i$^ ettO. 0 lJ^±lje(T©^T*0. 2<d + e<2, 

o 

[0 12 9] 



c- 1 


SnSiOj 








C- 2 


Sn 0.8 A1 0.2 B 0.3 P 0.2 Si 0.5 °3.6 




C- 3 


SnA1 0.4 B 0.5 


C s 0.1 P 0.5 °3.65 






C- 4 


SnA1 0.4 B 0.5 


M *0.1 P 0.5 °3.7 






C- 5 


SnAl 0.4 B 0.4 


B a <}.08 P 0.4 °3.28 






C- 6 


SnAl Q 4 B Q 5 


B a 0.08 M S0.08 P 0.3 


°3 


.26 


C- 7 


SnA1 0.1 B 0.2 


Ca 0.1 P 0.1 S i 0.5 


°3 


.1 


C- 8 


SnAl 0.2 B 0.4 


S i 0.4 °2.7 






C- 9 


SnAl 0.2 B 0.1 


Mg 0.1 P 0.1 Si 0.5 


°2. 


.6 


C-10 


SnAl 0.3 B 0.4 


P 0.2 S i 0.5 °3.55 






C-ll 


SnA1 0.3 B 0.4 


P 0.5 Si 0.5 °4.3 






C-12 


SnA, 0.1 B 0.1 


P 0.3 Si 0.6 °3.25 






C-13 


SnAl 0.1 B 0.1 


B a 0.2 P 0.1 S L 0.6 


°2. 


95 


C-14 


SnA1 0.1 B 0.1 


C a 0.2 P 0.1 S i 0.6 


°2. 


95 


C-15 


SnA1 0.4 B 0.2 


Mg 0.1 Si 0.6 °3.2 






C-16 


SnA1 0.1 B 0.3 


P 0.1 S i 0.5 °3.05 






C-17 


SnB 0.1 K 0.5 


P 0.1 S 1 °3.65 






C-18 


SnB 0.5 F 0.1 


Mg 0.1 P 0.5 °3.05 
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v^*i©:£^%SM-r£i£#T*£3#, u^lvn., gu^-eii, 

[0 13 0] 

$Bf£*Sg£ LTtt5 0 0tg±l 5 0 0TCKT7?fe^3ilAW*b<, *»oflfc 
[0 13 1] 

BSttttfiJfc^^Tf^LT* «fc < *fc«j££J*K:Jfc»J ffi LT, 
AUTJfrSH/Tfc.fcV*. ^fe-fe^^ v9 7>-7u-*yl/2/>r (tt*lSfflJS 1 9 8 7 
) 2 1 7HfB*0)g u n£g - H a mme r-Anvi 1& • s 1 a p£fe • jtfXT 
hv>f X8j • zf^X^^zf\y-m • &b&7fr& • me 1 t d r a gj£&j?®jB 
A*M£&«v**£fc%>T?£S 0 n-^^y\>K^y^ (A#19 9 1) 

[0 13 2] 
[0 13 3] 

*»WlcMv^e>*i6^fli«»©we^-9->fXtiO. 1 — 6 0 *m##*LV* 

jk-^^^/, fi^m^M^i^ h sjv^mtei? *^v>e>ti-5o s&wjc&tk. & 
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[0134] 

(i cp) ftyt&yti&mm* mmmnvx. m&MW;<DBtiiL<D$tMmfrt>nmv 

[0 13 5] 

[0 13 6] 
[0 13 7] 

**i«U*efcJ:v\, as. (ttttAli^ ±3KHI&&£) , 

IKtt'*>&j3& OH, — ^>r;K T;i/^— ^A. & (#|§Hg6 3 - 1 4 8, 5 54 
#) &£f) . &Mg£ii8i&-5V^;]:;J<y L/>^flc (#H§Hg 5 9 - 2 0 , 9 7 

1#) <fc^©*«tt«-»S: ia*fcli^tie>©^%il 

So M$&£7iz^ix>>^y *tf>#/B#£ lv^ ^©Ssim*^ l ~5 

0^*%##£L<, #IC2~3 0M%aW£Lv>„ ^-tK^^M^T^ 2 

[0 13 8] 
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2t<y t^->fl/7iy acy i?—jv*mzL-^fr^ jKu tf— ;i/t;i/3-;k jK 
U ¥-fl,h?n y K>, ^«J7^ u nx h u;k stfy U jits. h\ iKUHKo 

, jtfy bfn^^ n y JKy-r-h^^tfnm^bv, atfy ~7 vit^—Vfy. 
f h770DXf l/>-^iJ-7Qn^D tri/>^M-^#:, lf-'Jf>7D7>f 

jKU^ntfu>, a:^i/>-^ntf i/^-^x^-jKye- (EPDM) „ x^jJn 
^^7^;u-hf© u;i/m^^5^;i/S:^-rs y^y 

y*y n-h'j^-7*^$/'i^i^#, 
y#u*>«il, iKy nix^;i/^fli, 7i;-m»e x/K^^flg^o^v.n/ 

[0 13 9] 
[0 14 0] 
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-r £££#-5r£g-e&£ 0 ^«5i^©fe4?)^M$ti§-feAi/-^-tt8 Oreo: 

[0141] 

OfimV&V^ 0. 1 /imfr£> 2 0 fimtfftt. t,vx„ $ £ &CM#££. ffi^Sfe^ 

#ofe^©<fc-5{c, ^-^^^©jl^^oT^^vn. z comma & 8) £ 
ttm?tet>*>M.limi*2 o%^e> 9 0 3 5%fr£> 8 o%##£ 

[0 14 2] 

^^ifS:^^fe2aj^J:©^:#?L^w;i/A$:^MLfe%(Z)^#{C^^ Lv^ 
[0 14 3] 

IE • its, «j&3nfc«M£^Tft^ft$:jg;i£&vAm 

[0 14 4] 

[0 14 5] 
[0 14 6] 
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[0 14 7] 
[0 14 8] 

7&&tf:c*:*h;b-^3>&##£ L^,, o. l~10 0m/M 

[0 14 9] 

-f^<Z>ffif©£*l£$/UgT% 1 ~2 0 0 0 yttmjbW* 
[0 15 0] 

fcfc8 0 — 3 5 0TC©^HAW^ L<, miZ 1 0 0-2 5 0 1C©^H*W^ 
^fc*«, «»^<*T» 2 0 0 0 p p mJBtTtfSF* L <, MlM. 

tfff^LV*. ^"U^jEtt, #iCK5££*l&^#, 0. 2~3t/cm 2 

^7l^>^-^ , l^X^C?)^ , l/^3®filiO. l~5 0m/»*l/<, ^l/x 
MSl«M~2 0 0t^^ j£«S/- blZftiT2>Mm*s- hm<DS£it. 0 

. 9~1. lt>W£L<. 0. 9 5-1. 0##lC8F£ lE4i?S#® £ JM§ 

[0 15 1] 
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ttS 5/ - I> £ ± ^ U - * - L TMtl&£>-&m V^ fc^ */ y y ^-tf^CfllA L 
[0 15 2] 
[0 15 3] 

S^ii^T'tS. J*ffi&J:tf«a&»c«^e>*i5ft^to©|f!ffcLTtt, Li 2 CO 
3 , LiHCOg, Na 2 COg, NaHCOg, CaCOg, MgCOg ftif 

[0 15 4] 
[0 15 5] 

[0 15 6] 
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y-hAy=i>, A:>A±^°yzi>, W^ynx "S-y-^y 

vfhnz. *a>m&£.m tvx. smm. mmmn. -e-*-, mmmM. ma 

So 

[0 15 7] 
[HIM] 

H^M 1 it^mcD^fc 

j£ (I) T*m2tlZ>&mm<Dlt&mF- 1 F-lb, F-3a ( F-3 
b, F-5a, F-5 c Sr^«r o 

[0 15 8] 
1. F-la, F-l bOD-^-m 
[0 15 9] 



ffifE# 2001-3027380 
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Ut 1 8 ] 
(F-la. lb©^figXg) 



HCH-CH^H^H »- HO-f-CH 2 CH 2 a) T S0 2 -^^--CH 3 



M-1 

M-2 



H0-{-CH 2 CH 2 O^-CH 2 CH 2 l CH 2 =CHCOO-{-CH 2 CH 2 C>^-CH 2 CH 2 l 

M-3 M-4 

CI— (CHjCHpfeCHa ^ + - 

|f\ M-5 f\ Li N(S0 2 CF^ 2 

L/ L/ F-1a - F-1b 

H (CHaCH^eCHs 

M-6 

[0 16 0] 

i-i. tpmfoM-2<D&m 

fh7ifl/>^U3-^ (M-1) (50g, 2 5 7mmol) 
I/> (4 0 0ml) C»*»U NUif;i/7$> (36ml) p - h ;i/ 

i>^zMn'JK (3 6. 7 5 g, 19 3mmol) OTtfc. ^Sf 

emmm&Lt^ Kj&m&mitMmL. mm^/vs o omi zmz.. 

2 (5 0g) &*6f^tLT#fc 0 

[0161] 
1-2. TOftM- 3 <D^f& 
±mT*$$fcM- 2 (5 0 g, 14 4 mmo 1) &y-fe b - h y ^ (600ml 

) izmmv. a^thu^A (6 0g) *Mx.2mmMMMffiLfco %tm$t. 
^mmzzmv, ^WMmm^i^j^j^f^ij^^u^YKxmmh, m-3 

(2 3g) l:^MttbTffc 0 

[0 16 2] 
1-3. TO&M- 4 

M-3 (22. 7g, 74. 6 mmo 1 ) ^rh7tKD77> (150ml 
) JC##U h'JxW5> (15. 6 ml) £;On;L. V ;i/g£ 9 

5 0 ffii£# 2001-3027380 
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DUF(7. 3ml, 89. 5mmol) £ 5&mfrVTmT Lfe. 10X:X'3 

L/TM— 4 (1 5. 1 g) 

[0 16 3] 
1-4. tpm&M- 6 (D&m 

i-bW2**b*rtsF (2. 6g, 44. 5mmol) ^DMF (80ml) 
izmBL, -f^#V-/l/ (3. Og, 4 4. 5mmol) ZmtiflLfr. #^T*, M- 
5 (14g, 4 4. 5 mmo 1 ) CD DM F (2 0 ml) ?^£flD;t> 2B#ra#n|g& 
jg^Lfco DMF$:^JEW^ % T"feh> (5 0ml) §riO^., **t#f£5i&L 
, i/'JMW^A^DV hK!T*MSU M-6 (lOg) 

[0 16 4] 
1 - 5 . F - 1 a <Z)-^$c 
JtfB*£#fc, M-6 (2. Og, 5. 7 7mmol) £1-3. T?#£:M-4 
(2. 07g, 5. 77mmol) &»#:n^/l/K:**PU 4^^iD|^M^bfc 

0 ^©^RJMSrigiSiU J"J*W7A^n7 MCT5ft§gU g&CDF-l 
a (3. 5g) ^tt^-NMRtCTflSMbfeo 

[0 16 5] 

1 - 6 . F - 1 b (D^f% 

F-la (0. 57g, 0. 81 mmo 1) %1&fc*?-l/y (10ml) /i& 
(10ml) Kl»#U LiN(S0 2 CF 3 ) 2 (0. 38g, 1. 62 mm 
ol) fciD*. MftLfc. &ft*^l/>tB£#?£U Wm&* isVJjtfJVX^As 
^UTblZXmmL. F-lb (0. 5 7g) Si^fflMttLtifc. 

[0 16 6] 
2. F-3a, F-3 b (D^f& 
[0 16 7] 
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Utl 9] 



(F-3a, 3b©£j£xg) 



HO-fCH^O^H HO-(-CH 2 CH 2 C>)-S0 2 -{ VcH 3 ■ 



M-8 

HO-f-CH 2 CH 2 0^-CH 2 CH 2 J ^ CH^CHCOO-f^^H 2 (>)r-CH 2 pH 2 l 

M-9 M-10 
CI — (CH 2 CH 2 0) 3 CH3 



H I 

(CHapHaO^CHg (CH^H^gCHs 



M-12 M-13 



I— (CH 2 CH 2 0) 4 CH 3 
M-14 



-M ^ . ^ C Ol 



Tjl ►F^a F-3b 

(CHjsCHaCOgCHg 

M-15 

[0 16 8] 
2-1. *|JJ#M- 8©## 

^•frm^l/s/jry (M-7) (50g, 17 6mmol)^f 

!✓> (4 0 0ml) JC*3^U h'Jxf;i/75> (24. 5ml) £4- (N, 

N$;*^/i/ys/) ¥V*?y (o. 2g) Sriuit. p - hfrx->*J\sft-)\,? u 

UK (25. 2g, 13 2mmo 1) ^MLt^o 3 0TCT? 1 0B#|S^#Lfc^ 

Sra^L, ait^fc^U #>F;i/#^A*n^hT*#§gU M-8 (3 2. 2g) 

[0 16 9] 
2-2. tpmfaM- 9 

±IHT?*§£M- 8 (3 0. 4 g, 6 9. 6mmo 1) &7th-h'J;i/ (5 0 
0ml) JC*#U aWh'J^A (3 1g) *»iL2l$raiDJ||aaaibfc. # 

5 2 ffiIE# 2001-3027380 



#2000-013048 



-9 (2 1. 3g) &«||fi8rf*fcfcLT»fc. 

[0 17 0] 
2-3. tfifSIftM- 1 0 (Dttfc 

M-9 (lOg, 32mmol) ^fh7tKD77> (60ml) IZ^ML 
„ h'Jxf;i/7^> (5. 4ml) *1mX. 5TC fCTT^ U )\>W.V n U F (2. 
9ml, 3 5. 2mmol) 51CT% 5 ^W^ttTigT Lfc„ igT#, g@ 
-e5^F^^Lfe^, £JSM-£#riCzfc£#n;jL. ilxf;i/T*iffiLfc„ 

«gffcv^i/^^T^^L. sags* ^^a^dv hizTmmL&n&<Dm#im 

tbtM-10 (6. 8g) 

[0171] 
2-4. WM-12©^i 

MJ VjU* h3r*/F (11. 3 g, 2 0 Ommo 1) (1 2 

. 3 g, 18 Ommo 1) &DMF (1 3 Oml) tC*gfi?L, 7jfcV^> M— 1 1 
(3 6. 5g, 2 0 Ommo 1) 0DMF (5 Oml) *§$g£?gTU 1. 51$ 

m$amnffiLf~ 0 BMF^mmw^. y-feh> (somi) &mz.. sfmmz 

3igU mS.mW (3mmHg, 1 6 Ot) U M- 1 2 (2 5 

g) £#fco 

[0 17 2] 
2-5. M- 1 3 (Dtxffc 

_hsST»#feM- 1 2 (1 0 g, 4 6. 7mmo 1) I:;l7^7^ft K ( 
7 5%, 6. Og, 14 Ommo 1) fcflflx.. 160t:^ 3 ^^MLfco 
A>f;i/^J^A^nvhJCT^b, M-13 (7. 4g) 
[0 17 3] 
2-6. M- 1 5 (D£?f& 

*Mtb'J>?^ (4. 7 g, 1 8mmo 1) &THF (80ml) izmt\3L 
, li#H^T, M-14 (4. 6 6g, 18mmol) JlTlfc. ffi^4 
0-5 OlCtCfii^ ±mX-m^M- 13 (3. 4 g, 1 5mmo 1) 0THF ( 

10ml)»«S3 0j>RI^t»Tlfe. 3^rajD«fflli«SLfc«, 

£PU H*fr*l£*C;!k (10ml) 
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1 5 (4. 0 g) 

[0 17 4] 

2 - 7 . F - 3 a 

_LIBT*#£M- 1 5 (2. 2g, 5 mmo 1 ) £M- 1 0 (2. 2 5, 5mm 

oi) ssiif/b (iomi) izmmL. 5f%mtommmLfc 0 Kmuis®* 

SsVijSffl/Jj^&VwrhiZTmmU. S^<3DF-3a (1. 2 g) 

[0 17 5] 
2 - 8 . F - 3 b 

F-3a (1. 2g, 2. 7 mmo 1) (10ml) (1 

0ml) fC?§8¥U L i N (SOgCF^ (0. 7 7 5 g, 2. 7mmol) 

htCTWRU F-3b (i. lg) l:M0Mti:Lt#jt o 

[0 17 6] 
3. F-5a, F-5 c (D^f& 

[0 17 7] 
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[fb2 0] 



(F-5 a, 5 c?)6Slg) 



CH-CCHaCHaO^CHa 



CH 3 OC0r^j 



(CHaCHaO^CHa (CH 2 CH 2 0) 2 CH 3 
M-18 M-19 
CHgpCHaCHaOCHa^^ CHgOCHgCH^CHa. ^ K 

— T> " YV-CH.OH 

CHaDCHaCHjOCHT ? CH 3 OCH 2 CH 2 OCH 2 - / 7 

M.2D (CHaCHaOJaCHa ^ (CHaCHaO)aCHa 

CHsOCHaCHaOCH^ ^ 



M-22 
AgB F 4 



jTj) CHaOCHaCHaOCHa F-5a 

(CHad^O)aCHa 



CH 3 OCH 2 CH 2 OCH 2 "'^* 



F-5c 



[0 17 8] 
3-1. #fSttM- 1 8 

•M- U h^ri/ K (3. 4g, 6 Ommo 1) £M- 16 (1 0 g, 5 4 

mmo 1) &DMF (15 0ml) (C»ffb, M- 1 7 (8. 3 g, 6 Ommo 

mwzzmisfca zm&mmu ^y*m7A^D7Mctiiu m-i 
8 (4. 3 g) *m=. a 

[0 17 9] 
3-2. M— 1 9 (D&ffc 

'JfWH-«)i,tK'JK(5. 3g, 1 4 Ommo 1) &THF (8 0 
0ml) fC^fJcU Or, 3*T, JlffiTMSfcM- 1 8 (4 3g, 15 Ommo 
1) ©THF (20ml) i«S;»rtfe. 0"CT'3 0m tSt3i« 

5 5 ffilE# 2001-3027380 
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□ vMCT«§gU M-19 (7g) $:Mittli:LT#fc 0 

[0 18 0] 
3-3. M- 2 0 (D^}% 

2-* h*r*/3?tt t 3L$ y (32g, 172mmol) £THF (5 0 0ml 
) lC#tfcL7fcfmfc^hy ?A (6 0%, 6. 4g, 17 2mmol) *WkMLfc 
o ^*#H^T, M- 19 (16. 5 g, 7 1. 7 mm o 1) (DTHF (50m 

i) **&»tu 3mmiammmvr^ B ts^twit, * (60mi> & 

AT*SS»U ig&t^ i/'J*W7A^DYM:TigU M-2 0 (8. 3 
g) 

[0181] 
3-4. M-2 1 (DtttfL 

±i3-e#feM-20 (5g, 14. 5mmol) C/t7^M7^fH K (7 
5%, 1. 3g, 4 3. 4mmol) ZMZ.. 1 4 OTCT' 5 ^iD^Lfeo 
^i/yAWTA^DYMCtiib, M-2 1 (2. 6g) £*§fc„ 

[0 18 2] 
3-5. M - 2 2 <D^!& 

2-* V*r$/nt?it^#l; (1. 5 4 g, 8. 3mmo 1) £THF (40 
ml) lZfrWlV7kmtt.j- h V Vhs (6 0%, 0. 3 1 g, 8. 4mmol)£g$ 
SOLfeo ^^#ffl^T, M-2 1 (2. 6g, 6. 9mmol) 0THF (4 0 
ml) }£?&$:i&TU 3mmtomM%Lhf=. 0 MS^j^LT. * (6ml) £ 

AT'^ib, i/UAW7A^a7h{ctiiU M-2 2 (1. 6 

g) £#fc„ 

[0183] 
3-6. F - 5 a (DSffr 

±gH-e#fcM- 2 2 (1. Og, 2. 3mmol) tM-10 (1. 0 3 g, 
2. 3 mmo 1) Zmm^JMZf&B U 6 l$iaiM»*Sfcl,fc. MiS^^a^b 
, ->U^7>!f;i/*^A^nvhlCT«agb. g»0F-5a (1. 8g) £$»|tfe 
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[0 18 4] 
3-7. F — 5 c (D^f& 

F-5a (1. 65 g, 2. 0 8mmo 1) (10ml) IZ^MV. A 

gBF 4 (0. 405g, 2. 08mmol) *MtL. 3 0frmMnVfr o yfim 

U F-5c (1. 5 1g) &atetfrt*«i:LTfcfc. 
[0 18 5] 

2-1. — ^ffc^#>#i!eM©M|g 

gftf^> (H*7in« Degussa P-25) 15g, *4 5 g 
. #tlC&f (T^KU y**fcJ5U Triton X-100) lg, pt^O. 5 mm 

( 7 >f*y ^T1 5 0 0 rpm|Ct2TOtLfe o 

[0 18 6] 

2-2. 61^fbfeTi0 2 (tiA) <Dftf& 

Oif^X-V&Z Ommx 2 0 mm©*i£ $ fC-WWrflDX L *» CD) <Z>#«MflffjC;tf ^X 

fee 3 CD tfr? (tV^fl7«/7^FP-3 2S) JCAtl 

, 4 5 0TCICT3 0^ia«^Lfc. i©^^&«jymi/?^ari/&«. -feUtR- 
lOai^ry-A/** (3X10"W'j^;i,) tC 3 l$ia£»Lfc„ -fe^©^ 



2001-3027380 
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3 0 Q/DT&ofco 

[0 18 7] 
2-3. %%%it¥W&V>W& 

±&<D£?iZlsTft&lsfe&mmZtlf=.T i 0 2 (lcmxicm) JC, 

311 ^C^L/fe*^<^)^fc^•#^>•5V^aJt^fc^ (RE-1) , (RE- 2) * 

(re-3) £^Mj&%©y-fe h-h vjbmwL (rtb-M; ^\tmm,m 
>y;n 0 2~ii6) si ) 0 mmzm^femmm m 

1©A) » % _hfailimi5^*ii^$tlfcT i 0 2 (2cmX2cm) JC, 

[0 18 8] 



[0 18 9] 
[0 19 0] 



[ft 2 1] 



0 




(RE-3) 



5 8 
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m 

SE 
S 




J&3 


•&>7 




A 


(C4H»)JI 4 I (48)/BCB(50)/I z {2) 




UOIJ 




B 


BE-1(98)/I 2 (2) 


ML, 


(102) 


rfcfst 


C 


BE-2(98)/I 2 (2) 


Ml* 


(103) 




D 


RE-3(95)/ I 2 ( 2 ) /DMA IB ( 3 ) 


80°Cin^r-lB*Ha 


(104) 


tfcfJt 


E 


HE-3(95)/ I 2 (2 )/I rg907(2 )/DET( 1 ) 


5°C-UVjBj|J-20# 


(105) 


itm 


F 


F-la(95)/I 2 (2)/DHAIB(3) 




(106) 




G 


F-la(95)/I 2 (2)/Irg907(2)/DET(l) 


5 - C-UV8Si£-205h 


(107) 




H 


F-la(92)/I 2 (2)/DHAIB(3)/BIS(3) 


SCrCiOgfc-lKfiB 


(108) 




I 


F-2a(95)/I 2 (2)/DHAIB(3) 


■ ■ Jfc , f-fr f Jmg « fl 1 III! 

WCJfflgfc-lB§[gJ 


(109) 




J 


F-3a(95)/ I z ( Z )/DHAI B (3 ) 


oU^SUfst - ! portal 


\Ll\JJ 




K 


F-4a(95)/I 2 (2)/DHAIB(3) 




(111) 




L 


F-5a{95)/I 2 (2)/DHAIB(3) 


8(TCJlI$ShlB$ia 


(112) 




M 


F-5a(80)/F-10a(15)/ 1,( 2 ) /DMAIB( 3 ) 




(113) 




N 


F-5a(50 )/F-10a(45 )/ 1 2 ( 2 ) /DMA I B< 3 ) 


8(TCinSSt-lB#ffl 


(114) 




0 


F-12a(92)/I )! (2)/DHAIB(3)/BIS(3) 




(115) 




P 


F-13a(80)/F-14a( 15)/ 1 2 ( 2 ) /DMA I B ( 3 ) 




(116) 


*#B3 



BCE (SfflE) : CXfTyi^x-f;!/ 

dma i b G&s^ii$g80 -.y^^z, 2 '-ry^vrfu-f 

Irg907 (%m-&m%M) : -f il/^J-T' 9 0 7 =¥- (#) S) 

D ET (JgjSS«l) : ifcc*7l^:**-»> h > 

BIS (5SISSI) :^3-h#335 (*R*r«X^(8c)g) 



[0191] 
2-4. ft«^m£&«>iSff5£ 

5 0 0W©^ft;>7>^ (VZ/*m) ©y6S:AM1.5 7-f;H- (Or i e 

l*t§g) (KenkoL-4 1) Srif-Td^C 

5 9 tf}fE# 2001-3027380 
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[0 19 2] 

Ttmn (^-^i^-smu2 3 si) izxm^t=- B z.ftK£v&$>t>frf~yvm% 
(g§&itfiEx$gf&ii^) i . £>£T$mm®m (*>) ^-e^-em (box:. 70% 

R.H.) TT% 7 2 0 H^iH b fet(D^«^S©<ST$ ?: 1 1 * 2 ICfH 
[0 19 3] 
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m 2 xm£m&m 





.T e f» 

U O V* 

(bA/cb 2 ) 


Voc 
(V) 


FF 


7} 

(X) 


Jsc&T$(%) 

6 0*C-SS7 0% 

7 2 0BtfS& 




(101) 


3. 4 


0.4 2 


0.6 6 


2. 4 


9 8 


&M 


fin?) 


7 . 2 


0. 4 0 


0.58 


4. 1 


5 5 


it®. 






0. 3 8 


0 . 5 7 


1. 5 


6 3 


OM. 




4 1 


0. 5 0 


0.47 


2. 4 


2 5 


it®. 


viuo/ 


^ <1 

O • v 


0 5 0 


0.46 


2. 2 


2 0 


it®. 




U • £* 


0- 5 3 


0 . 5 3 


4. 4 


1 1 






fi 0 


0 5 3 


0 . 5 4 


4. 3 


1 0 






C Q 


0 5 2 


0 . 5 6 


4. 3 


8 






fi 2 


0. 5 4 


0.57 


4. 8 


1 3 




(110) 


6. 4 


0. 52 


0. 56 


4. 7 


1 1 




(in) 


6. 3 


0. 54 


0.5 4 


4. 6 
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